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discussed in the corresponding literature will fail identify bid-rigging. In addition to
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different screens may be used to identify subsétsuepicious contracts and firms. The
discussed screening method succeeds in isolatgrguwp of “suspicious” firms exhibiting
the characteristics of a local bid-rigging cartethwcover bids and a — more or less
pronounced — bid rotation scheme. Based on thesdinfs the Swiss Competition
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1 Introduction

Bid-rigging involves groups of firms conspiring taise prices or lower the quality of goods
or services offered in public tenders. Althougleghl, this anti-competitive practice costs
governments and taxpayers vast sums of money geeny It is therefore not surprising that
the fight against bid-rigging is currently a topgpity in many countries and also a much-
debated issue internationaflyn Switzerland, it was acknowledged a few years #gt the
fight against bid-rigging in the procurement seabould be a priority, not least because the
Swiss Competition Commission (COMCO) uncovered sd\®d-rigging cartels in the recent

past®

To detect bid-rigging (and other competition lawfrimgements) national competition
authorities heavily rely on leniency programs (OEC@L4). Switzerland is no exception:
whistle-blowers or leniency applicants are the cammdenominator of recently prosecuted
cases, and they contributed significantly to theowering of bid-rigging cartels. To mitigate
the dependency on these external sources and lgatweforce the fight against bid-rigging,
COMCO decided to initiate a long-term project ir0800ne of the goals of this project was

to develop a statistical screening tool with thiéofeing properties:

1. Modest data requirements$creening exercises will often have to rely amitied
available public data, e.g. data collected by acymement agency or a statistical
office. Gathering detailed information from privditens will hardly ever be an option
since this would immediately raise suspicion ofgptial cartel members and lead to

the destruction of any proof of collusion.

2. Simplicity: For a competition authority to conduct screeningreises on a regular
basis, the applied method should be as simple ssilje. In other words, it is rather

unlikely that methods based on complex, econometioclels are suited for broad-

! On average, procurement amounts to 29% of thergment expenditure in OECD countries and to 13% of
GDP. For Switzerland, procurement accounts for 28%he government expenditure and represents 8fheof
Swiss GDP (see OCED, 2013).

% 1n 2009, the OECD adopted tfidelines for Fighting Bid-rigging in Public Prooement These guidelines
were followed by the adoption of Recommendation on Fighting Bid-rigging in PublicoBurementn 2012
which calls for governments to assess their pyioczurement laws and practices at all levels ofegoment in
order to promote more effective procurement andigedthe risk of bid-rigging in public tenders. Ttweo
documents mentioned and many other documents defatbid-rigging are available at the OECD homepage
(http://www.oecd.org/daf/competition/fightingbidgginpublicprocurement.htm).

% See Strassenbelage Tessin (LPC 2008/1, pp. 85-&!ERfroinstallationsbetriebe BeriPC 2009/2, pp. 196-
222), Wettbewerbsabreden im Strassen- und Tiefbau im dfamtargau (LPC 2012/2, pp. 270-425),
Wettbewerbsabreden im Strassen- und Tiefbau im dkarZirich (LPC 2013/4, pp. 524-652) and
TunnelreinigungLPC 2015/2, pp. 193-245). Furthermore, COMCO tady institutes proceedings concerning
bid-rigging cases (in the beginning of 2017 sevprateedings were still being investigated by CONMCO
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base screening activities. Such models are oftezideensive and time-consuming to

implement.

3. Flexibility: Of course it cannot be expected, that there“ma-size-fits-all” approach
to detect bid-rigging cartels. The screening metstuolild be therefore simple to adapt
to different situations, e.g. to specific circunmgt@s of the screened industry or to the

available data.

4. Reliable resultsin general, a screening method will not produasdtevidence for the
existence of a cartel. This — explicitly — is nbetgoal of anex antescreening
exercise. In principle, screening methods can belp to identify possible deviations
from competitive procurement processes. In thisesewe do not expect our screening
method to produce proofs of collusion but evideswaiciently reliable to convince a

competition authority to open an investigation.

We choose the following procedure to build a deéveactmethod meeting these four
requirements: Starting from the existing screeritegature, we apply two screens — also
called markers — to a procurement data set in whitprior information about (potential)
collusion was available. Both of these screensmsdhat collusive behavior, e.g. in the form
of explicit coordination or an exchange of inforroat modifies the distribution of the bids.
Both screens, however, did not produce unambigemidence as to whether collusion is
likely to exist or not in our sample. A possibleasen for this result is that the statistical
methods suggested in the literature are not péatiguvell suited to detect partial collusion,
I.e. collusion that does not involve all firms amdAll contracts in a data set. Therefore, we
designed an approach that allows testing for padidlusion. In general, our approach
amounts to a collection of mutually reinforcingtseto identify potential collusion between
subsets of firms. With the help of these test®ai$ possible to isolate a group of “suspicious”
firms in our sample that exhibits the characterssf a local bid-rigging cartel, operating
with cover bids and a — more or less pronounceid +dtation scheme. Based on these results
COMCO opened in 2013 an investigation at the endlo€h eight firms were sanctioned for
bid-rigging

In this article, we present our detection methodetsil. It is organized as follows: Section 2
presents the literature on screening methods.@e8tthen explains the setup of our data set

“ See press release of the 4th October 2016 on CO8M€Dbsite:
https://www.weko.admin.ch/weko/de/home/aktuell/nemitiformationen/nsb-news.msg-id-64011.html
COMCO'’s decision is, however, currently pendingdoefthe appeals court.
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and provides some descriptive statistics. In sectiave apply two simple screens to our data
set. Given the ambiguous results in section 4j@eétcombines these two screens and shows
how this may help to detect partial collusion. Rartnore, several tests serving to reinforce
suspicions of partial collusion are discussed stise 5. Another test, the bid rotation test, is
then discussed separately in section 6. Sectimn@lades.

2 Screening methods

There is a growing literature on cartel detectiohiohr can roughly be divided into two
strands: Some literature discussssuctural methodsfor the empirical identification of
markets prone to collusion. Such structural methoggo analyze the market structure in
different industries, aiming at the identificatiai factors which are known to enhance
respectively sustain collusicnin general, this approach uses relatively aggeebdata on an
industry level, and can therefore only indicate thke collusion is more or less likely to
occur in certain industries. In contrast, the skkeddbehavioral methodanalyze the concrete
behavior of firms in specific markets. To this posp a multitude of more or less complex

statistical tests may be employed.

Harrington (2008) summarizes the literature on bimal methods and discusses a number of
statisticalmarkersthat may help to distinguish competitive from aslve behavior. Some of
these markers rely on theoretical consideratioms fliterature on collusion, while others are
based on empirical observations from uncovereceksafsee also Harrington, 2007 or OECD,
2014). In generaprice- andquantity-related markersay be distinguished. Conceptually, in
the case of tenders, the price-related markershesmformation contained in the structure of
the winning and losing bids to identify suspectdod) behavior. In contrast, the quantity-
related markers attempt to identify collusive bebafrom developments in the market shares

that argprima vistanot compatible with competitive markets.

The most comprehensively tested price-related maikethe so-calledvariance screen
Several empirical papers provide evidence for &t that in case of collusion prices are often
less responsive to effective costs than in a coitiygeenvironment, i.e., price variability is
lower in a collusive environment. Feinstein and dr¢1985) apply the variance screen to
highway construction cartels in North Carolina dml that the coefficient of variation is

lower when bidders collude. They also find thatluibn is characterized by frequent and

®> See Grout and Sonderegger (2005) for an empitisalission on the structural approach.
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repeated interaction of the same group of bidddme recently, Abrantes-Metz et al. (2006)
examine a US bid-rigging cartel for frozen fish.eyhshow that prices for frozen perch fell —
on average — by 16% after the collapse of the Icarid the standard deviation of bids
increased by more than 250%. Esposito and Fer2®@6) show that the use of the variance
screen would have been successful in detectingcavtels — one in the fuel market and
another one in the market for baby food productd 8o pharmacies — investigated by the
Italian Competition Authority (AGCM).

Bolotova et al. (2008) provide mixed evidence fog tysine and the citric acid cartels: In the
lysine cartel, the standard deviation of bids weadeed significantly lower during the cartel
period. However, these results could not be codttiior the citric acid cartel. Abrantes-Metz
et al. (2012) use inter alia— a variance screen to show that daily bank quotethe Dollar
Libor behaved abnormally compared to other shomtéorrowing rates. Jimenez und
Perdiguero (2012) provide another application efariance screen: They use the screen to
examine price variability in the fuel market in tBpanish Canary Islands. Although they do
not find (clear) evidence for collusion, they confithat lower competition in markets tends

to lower price variability and to increase the levieprices.

The variance screen has also been applied by campetuthorities. Ragazzo (2012), for
example, describes a method developed by the BraZllompetition Policy System (BCPS)
to screen regional gasoline markets for collusiebavior. Also, the Mexican competition
agency used price screens to identify bid-riggmgdifferent types of drugs: Mena-Labarthe
(2012) as well as Estrada and Vazquez (2013) reépertypical pattern of low price variance

during collusive periods and a significant increakprice variance after the cartel collapsed.

So far, economic theory has not provided a wholypvincing explanation for the link
between collusion and price variability. There d@weo theoretical contributions in the
literature attempting to explain why price variggimay be lower in a collusive environment.
Athey et al. (2004) consider an infinitely repeaBsttrand game in which each firm’s cost is
private information and varies over time. In eaehigd messages concerning the firm’s costs
are exchanged and then prices are chosen. Thefdrabiem colluding firms face is to induce
truthful revelation of costs. Assuming an inelast&anand, Athey et al. (2004) show that — if
firms are sufficiently patient — optimal collusiecharacterized by price rigidity. Harrington
and Chen (2006) choose a different approach: Ttaay aut from the idea that cartels try to
avoid detection by buyers, who become suspiciougnever they perceive anomalous

changes in the history of prices. Assuming thadréetis aware of how its price choice affects
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the beliefs of buyers, Harrington and Chen show phiaes are less responsive to cost shocks

than in a non-collusive environment, i.e., thera tertain degree of price rigidity.

While price- and quantity-related markers, suchtlas discussed variance screen, are
relatively simple to apply and may be implementdthva limited amount of information,
there is also some literature dealing with more glemy econometric detection methods for
bid-rigging cartels. However, such methods oftequie firm-specific data, e.g. cost
estimates for concrete contracts, information almst structure and capacity utilization of
respective firms, or the distance between the imcabf a firm and the project site.
Additionally, these methods usually require the sliog) of a (competitive) auction process
serving as counterfactual for a situation withoallusion. The contributions by Porter and
Zona (1993, 1999), Pesendorfer (2000), Bajari aad2003) or Ishii (2009) can be cited as
examples of such detection methodgically, these authors use data from bid-riggiagels
uncovered earlier and condemned by a competitiothoaty. They then model
counterfactuals fitting the specific circumstanoéshe examined cartels. Such methods may
be very useful for a competition authority in ordershow the anti-competitive effects of a
specific bid-rigging cartel within a particular iestigation. Furthermore, one may learn
important lessons concerning the behavior of colusirms. Yet, it is questionable whether
complex, econometric methods are indeed suitec faider, preventive screening activity.
The sparsely documented attempts to use such nsetbicek antescreening are — so far — not

very encouraging (see Aryal and Gabrielli 2013).

3 Sample Construction and Descriptive Statistics

The starting point for the construction of our séenpere the annual submission statistics of a
Swiss cantoh listing all awarded contracts, grouped by thegatiesservicesdeliveriesand
construction These statistics contain the name of the winieragh tender, details on the
price granted, and a very short description ofdbmtract. There is, however, no information
on the losing bids. It was decided to focus on ¢htegoryconstructionfor two reasons:
Firstly, in this sector several bid-rigging cartélave been uncovered and investigated by
COMCO in the recent past. Thus, it seems to betisprone to collusion. Secondly, due to
the relatively high number of annual contractshis sector, the setup of a meaningful sample
seemed realistic. All contracts not relating toa&dical” construction work were eliminated

from the sample. These were e.g. contracts for saadeillance equipment or protection

® With respect to population size and surface atéscanton can be characterized as an averags Sanson.
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equipment against rock fall. Furthermore, contrdetstunnel construction were eliminated
since such contracts are only executed by a haofigpecialized firms. After this process of

elimination, roughly 400 contracts connected talroanstruction remained.

Information concerning the losing bids was gathdredh the official records of the tender
opening, which contain the name of the bidders ek final bids. For 282 of the 400
contracts in the road construction sector, the ymeroent body was able to provide the
official records of the tender opening. They cotber time period from 2004 to 2010. Table 1
summarizes some key data of the contracts in omplea All in all, 138 firms submitted
roughly 1’500 bids for the 282 contracts. Consonsusubmitted 228 bids and won the
contract in 78 cases. Consequently, 204 contraets won by an individual firf.Overall,
the total value of the 282 contracts — measurethéysum of all winning bids — amounts to
roughly CHF 216 million.

Table 1: Overview of the Sample (2004-2010)

Number of tenders 282
Number of bids submitted 1’491
Number of firms involved 138
Number of bids from consortiuths 228
Number of winning bids from individual firms 204
Number of winning bids from consortiums 78
Total value of all 282 projects (in CHF million) 21

Furthermore, Table 2 shows the distribution of ¢batracts over the time period considered
and the corresponding annual total value of thdraots. The annual number and the total
value of the conducted contracts are quite eveislyiuted over the yeafsNote, however,
that the year 2005 is an exception since an edpeldege contract of CHF 25 million was
tendered. The value of the majority of the congastthe sample is between CHF 100’000
and CHF 600’000. The median value of the contrantsunts to roughly CHF 400’000 and

" This does not exclude the possibility that in safithese cases other firms were involved as sulractors.

8 A consortium is a business combination in whiclo tor more firms submit a common bid for a specific
contract.

® Although the sample includes only ca. 60% of thigilly identified 400 contracts, these 282 coatsaeflect —
on a value basis — roughly 95% of all the contractthe road construction sector. Thus, the sardpks not
include all contracts bydrima vistaall the important ones.
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the average contract value is around CHF 770'00@. donsiderable difference between the
average and the median indicates a skewed distihukhis asymmetry is due to a few very
large contracts in the sample. The average numbleids per tender amounts to 7 while the

median (6) is only marginally lower.

The tenders differ furthermore with regard to tlemder procedure (invitation vs. open
procedure). In an invitation procedure, the procweet agency invites firms directly to

submit a bid, i.e., there is no public tender dreirtumber of submitters is limited. In general,
public procurement agencies are legally obligeddtlicit at least three bids. The invitation
procedure may be used for contracts with a valugodb CHF 500°000. For contracts with a
value of more than CHF 500’000, public procuremagencies in Switzerland must institute
an open procedure, in which, all interested firmwithout any constraints — may submit a

bid. Thus, the contract is publicly tendered.

Table 2: Number and Value of Annual Tenders

Year Number of  Total value (CHF
Submissions million)
2004 35 26
2005 40 55
2006 44 23
2007 37 30
2008 40 22
2009 46 28
2010 40 32

Our sample contains 135 contracts which were tedpublicly (open procedure) and 147
contracts which were tendered by an invitation pdoace. The average and the median of the
contract values largely coincide (ca. CHF 250’0B0}he invitation procedures. In contrast,
there is a notable difference between the averegeGHF 1.3 million) and the median (ca.
CHF 816’00) for the open procedures which can h@agxed by the existence of a certain
number of very large contracts in the sample. Tdleevof the 135 contracts tendered publicly
amounts to roughly CHF 185 million, i.e., roughl§98 of the total value of all contracts in

the sample. There is also a significant differefedween the invitation and the open



procedures with respect to the number of submliidd: While procurement bodies usually
invite 4 or 5 firms to submit a bid in an invitatigorocedure, more than 20 firms bid for

certain large contracts in the open procedure.

4 Two Simple Statistical Markers

Our data set is not well-suited to test for all sitatistical markers suggested in the literature.
The quantity-related markéfsare in particular not likely to produce meaningfesults for
two reasons: Firstly, the contracts in our sampbstrtikely only represent a part of the firms’
construction activities, i.e., the firms in our g@genmay also be active in sectors other than
road construction (e.g. construction of buildingsiirthermore, the sample is restricted to
road construction contracts, tendered by the pesoant body, and does not account for
tenders by local procurement bodies or privateestakders. Consequently, there is no reliable
information concerning firm-specific market shaneour sample. Secondly, annual demand
for road construction (i.e. the number and the sizthe tendered contracts) may fluctuate.
This notion is supported by strongly fluctuatingrkett shares (measured by the annual total
value of realized contracts) of the firms in oumsgée. It is thus rather unlikely that an
agreement on market shares can be realized short ¥=t, a focus on long-term market
shares largely eliminates the intertemporal stinecitu the data imposed by possible collusion.

Therefore, we decided primarily to focus on prieated markers. Again, due to different
reasons, it was not possible to test for all predated markers suggested in the literature. For
example, to test whether there is a high degreeiddrmity across firms in dimensions such
as prices for ancillary services, one needs inftonanot available in the records of the
tender opening. Given the information availabl@um data set, it seemed most promising to
focus on markers analyzing the structure amongsfitoids. In what follows, we apply two

such markers to our data set.

4.1 Variance Screen

As discussed in section 2, the variance screeheisriost comprehensively tested statistical
marker to detect collusion. Therefore, it seemsinaéto start the analysis with this particular

marker. In the context of bid-rigging, the coefficient ofanation is normally used to

% Harrington (2008) suggests three quantity-relatetkers: (1) highly stable market shares over tit@,
subsets of firms for which each firm’s share oatatupply is highly stable over time and (3) firmarket shares
negatively correlating with each other in time.



implement the variance screen since the measuwseals-invariant and thus allows for the
comparison of bidding behavior for contracts wiigngicantly differing values? In general,
the coefficient of variationQVy) is defined as the standard deviatia®) (divided by the

arithmetic meang) of all bids submitted for contragt

Gj
v, =—
Hj
The empirical literature assumes that low valuethefcoefficient of variation indicate price
rigidity, i.e., suspicious bidding behavior. Morerepisely, significant non-temporary

decreases in the coefficient of variation are ta#enndication for periods of collusion and

vice versa
Figure 1: Variance Screen
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Figure 1 shows the coefficient of variation of thids submitted in both types of procedures
for the — chronologically organized — 282 contraéts can be observed, there is no peculiar
evolution of the coefficient of variation over tignee., there ar@rima vistano time periods,
where the coefficient of variation systematicali§feds from other time periods. There is,

however, a notable difference between invitation @pen procedures: On average, the

1 See e.g. Feinstein and Brock (1985), Abrantes-Metl. (2012), Jiminez and Perdriguo (2012) ordag
(2012).
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coefficient of variation of the open procedures ants to 0.081 while the corresponding
value for the invitation procedures amounts to 8.0Statistical tests confirm that the
difference between the two types of tender proeslis significant? This finding may be

interpreted as a (weak) indication that invitatigmocedures are more prone to bid-rigging

than open procedures.

4.2 Cover Bidding Screen

In the past few years, COMCO has uncovered sebétaigging cartels in Switzerland.In
many of these bid-rigging cases, it was strikingt tthe difference between the loosing bids
was systematically smaller than the difference betwthe winning bid and the second-best

bid. Figure 2 illustrates this finding.

Figure 2: Typical Bidding Behavior in Rigged Tender ~ s**
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Intuitively, such bidding behavior may be explainbg the presence of cover bidding:
Bidders not intending to win a contract offer distly higher prices than the agreed winner.
This practice ensures that the designated winner the contract and that the winning bid

appears to be competitive. There are three reasbgssuch bidding behavior is realistic in

12 Note that the coefficient of variation in our sdenis not distributed normally: The Kolmogorov-Snuw test
for normality rejects the null hypothesis at the Significance level. Other normality diagnostictsesShapiro-
Wilk, Cramer-Von Mises and Anderson-Darling — atefect the null hypothesis (at the 1% significateseel).

The difference between the two types of tendergutares is confirmed by the Mann-Whitney test, whigjbcts
the null hypothesis of no difference between the tistributions with a z-statistic of 5.58 (p-value0.0001).
Also, the Kolmogorov-Smirnov test rejects the rulpothesis of no difference between the distributid the
coefficient of variation for both procedures with @asymptotic Kolmogorov-Smirnov statistic of 3.2/va@lue: <
0.0001).

13 See footnote 3.

¥ The example in Figure 2 is taken from the cBsassenbelage TesginPC 2008/1, pp. 85-112).
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practice: Firstly, in many contracts the price o the only criterion procurement authorities
take into consideration. Other criteria, such as dlffered technical solution, quality or
environmental aspects, may be taken into accourtwdeciding on the winner of a contract.
Such non-monetary criteria may influence the awara contract and undermine intended
bid-rigging especially when bids are close to eattter. Secondly, witnesses in bid-rigging
cases have reported that members of bid-rigginglsausually make sure that the designated
winning bid is 3-5% lower than the second-best*Bid@ihirdly, losing bids may be close to
each other because no bidder wants to risk beirgeved as overly expensive in the eyes of

the procurement agency.

Based on the described bidding behavior, it isiptesso construct an alternative price-related
marker by considering the difference between |lapbids and the difference between the two
best bids for a specific contrdét.To test whether cover bidding might be present, we
calculate the ratio between the difference of the towest bids 4};) and the standard
deviation of the loosing bidég,). This yields the following formula for the measuof

relative distanceRD):

RD, = St

J
Oj.1b

Note that the standard deviation should only beuated for the loosing bids since the
difference between the two best bids is anomalahiglly when collusion is preseHtWithout

this correction, the standard deviation would bstatted upward® The relative distance
measure has to be interpreted as followsR[Aof approximately 1 indicates that there is no
difference in the bidding behavior of the winneddhe rest of the bidders (see the reference
line in Figure 3), i.e. there is no suspicious lmgdbehavior. ARD (much) larger than 1
indicates, however, that cover bidding may havesriaglace. Figure 3 depicts the relative

distance measure for all contracts in chronologicdér and by procedures.

15 See e.gStrassenbelage TesgfhPC 2008/1, pp. 85-112, in particular recital @)Wettbewerbsabreden im
Strassen- und Tiefbau im Kanton ZurighPC 2013/4, pp. 524-652, in particular p. 56Ljted 182 and p. 573,
recital 309 and 314).

® The general idea to consider the differences betweinning and losing bids to identify bid-riggirveas
already proposed in the seventies (see OECD 1¥#&3).a concrete statistical marker has — to the besur
knowledge — not yet been suggested in the litegatur

" Note also that we can calculate &B only for contracts with three bids or more.

'8 It is of course possible to define the measuradtative distance differently. For instance, oreyralculate
the difference between the two best bids and diitilg the mean of the differences between losikg stead
of the standard deviation. We also performed theecbidding test in this alternative way: resultmlijatively
remain, however, the same.
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Figure 3: Cover Bidding Screen
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From Figure 3 conclusions similar to the case efwiriance screen can be drawn. On the one
hand, there are no peculiar developments ofRBeobservable over time, i.e., time periods
where theRD systematically differ from other time periods canhe identified. On the other
hand, with an average of 1.92 the cover bidding agsin suggests that collusion is more
likely to be present in invitation procedures. bntrast, the average of the relative distance

measure for open procedures only amounts t6°1.2.

5 Screening for Partial Collusion

Our analysis so far indicates that firms in our pEmdo not seem to be involved in a
systematic market-embracing collusive scheme. Euribre, the two applied markers suggest
that collusion — if present at all — is more likeéty occur in invitation procedures. Both of
these results are not surprising. COMCOQO'’s invettiga concerning bid-rigging have

revealed that cartels in construction markets oftenpatrtial, i.e., they only involve a subset

19 As in the case of the coefficient of variatione #iolmogorov-Smirnov test (at the 5% significaneeel) — as
well as the Shapiro-Wilk, Cramer-Von Mises and Aisd@-Darling tests (at the 1% significance levetkjects
the normality hypothesis. The Mann-Whitney testfirars that there is a significant difference betwélee two
types of tender procedures (z-statistic: 5.58; Inaza< 0.0001), a result also corroborated by tlémgorov-
Smirnov test (asymptotic Kolmogorov-Smirnov stétis8.27; p-value: < 0.0001).
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of colluding firms and/or collusion is targeted sgecific contracts. Thus, excluding the
presence of bid-rigging from the results derivedwebwould be premature. In the remainder

of this section we will show how partial collusioray be detected.

5.1 Multistep Procedure to Detect Partial Collusion

A crucial prerequisite to detect partial colluswith a statistical marker is a sufficient degree
of regular interaction between stable groups orgralips of firms. Irregular and selective
bid-rigging agreements between firms loosely cotete¢e.g. for special types of projects)
are, however, extremely hard — if not impossiblw +dentify with a screen. Our approach
amounts to a collection of mutually reinforcingtsesvhich allow conclusions as to whether
collusion is likely to exist between subgroups omk. All of the suggested tests may be
extended, refined and adapted to the specific feataf other cases in which bid-rigging is

suspected.

Our procedure consists of four steps. Inftrst step we isolate contracts and firms exhibiting
a specific (suspicious) bidding pattern from outadset. To this purpose, we combine the
variance and the cover bidding test, and screewrdbtracts which simultaneously exhibit a
low coefficient of variation and a high relativestéince measure. The reason for combining
the two screens is simply that we want to produceomservative sample of suspicious
contracts and firms. Given that results pointinghe existence of bid-rigging may in practice
trigger the opening of an antitrust investigationmest likely accompanied by drastic
investigative measures such as house searchesseents to be a reasonable strategy to

minimize the probability ofype | errorsright from the start’

Since a certain degree of repeated interactionbizsac ingredient of most bid-rigging cartels
(see e.g. Feinstein and Brock 1985), we analyzesigcond stepvhether there are groups of
firms regularly submitting bids for the same cowspus contracts. There is no obvious
“automatic” process which could be used to idenpfyssible groups of colluding firms.
Statistical methods potentially suited for suchugppse, e.g. cluster analysis, are explorative
processes. In other words, there is no given dlgarwhich could be applied to our sample —

rather, the goal is to find an appropriate algonitiBased on a simple iterative process we

20 statistically, atype | erroroccurs when the null hypothesis is incorrectlecegd. In our case, tgpe | error
would imply a contract is wrongly labeled as cales By combining the screens, we attempt to redbeeisk
of erroneously flagging a contract as collusivesitwo different criteria must be satisfied simnéausly.
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identify conspicuous groups of firms and analyze ititeraction between firms within such

groups.

In athird step we analyze geographical bidding behavior. Moexizely, we want to know

whether the identified conspicuous groups of firane active in the entire territory of the
canton or whether possible collusion is restrictedcertain regions. Delineating the area
where a potential bid-rigging cartel is active ttlows to analyze local competitive forces,
i.e., how many firms regularly submit bids in ata@r region, whether these are mainly
“suspect” firms or if there are other firms activethis region etc. Overall, such an analysis
provides important conclusions as to whether (sutspg collusion is likely to be stable.

Furthermore, an affirmative result reinforces anlssantiates the group formation process.

In the absence of side payments, bid-rigging ages¢snusually involve a rotation element to
sustain collusion (see e.g. Pesendorfer 2000).therowords, a rational firm will only
renounce to submit a truly competitive bid for atact if other cartel members reward it for
this behavior in the future. Typically, the rewdod such cover bidding or bid suppression is
the assignment of future contracts. lfoarth step— presented separately in section 6 — we

develop a graphical method designed to visualidedtiation within a group of firms.

5.2 Empirical Implementation of the Multistep Proce  dure

5.2.1 Identification of Conspicuous Contracts and F  irms

In the first step of the multistep procedure, wanira isolate conspicuous contracts and firms
from our sample by simultaneously applying the atace and the cover bidding screen. Two
issues need to be discussed in this context: Ritbipugh the variance and the cover bidding
screen capture conceptually different aspectseptite setting behavior of colluding firms,
it cannot be excluded that the results of the testst correlate in practice. In this case,
combining the two screens would be of limited valliee correlation between i/ and the
RD amounts to -0.15pfvalue 0.0811) for open procedures and -0.p6vélue 0.0623) for
invitation procedure& In other words, for both types of procedures, ¢hisrno significant

correlation between the two markers.

2L We use the Spearman correlation test becaus@\ftend theRD are not normally distributed (see section 4).
In section 4, we highlighted a significant diffecenbetween the two types of tender procedurescdbéicient

of variation is lower and the relative distance suga larger for the invitation procedure as compdcethe
open procedure. Given these differences, it seqpsopriate to apply the correlation test separatelgach
procedure type.
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The second issue to discuss is the following: Tpasge conspicuous from inconspicuous
tenders, a threshold for ti&V and theRD hasto be defined. In the case of tRb this is
relatively straightforward: ARD larger than 1 points to a conspicuous contraa gsetion
4.2). However, the determination of a reasonabiestiold for theCV is less obvious — there
iIs no theoretical argument for a specific level tbé CV separating conspicuous from
inconspicuous contracts. Yet, practical experiemgth bid-rigging cartels in the road
construction sector may be a viable way to detegnairthreshold for th€V. Calculations
made by COMCO have, for example, revealed thabencase of the road construction cartel
in the canton of Ticinadhe CV amounted to 0.03 on average during the cartel @ohas
Additionally, there were almost no rigged tenderthZV values higher than 0.05. After the
breakdown of the cartel, tf@V — on average — increased to 0.89&iven that this cartel was
very well organized (the members of the cartel leedd weekly cartel meetings) and basically
involved all firms located in the canton of TicirmCV's value of 0.03 may be interpreted as
a conservative benchmark for rigged contracts.olmtrast, the road construction cartel in the
canton of Aargau may serve as an example of a mare loosely organized carfélThe
cartel was characterized by partial collusion betw#&7 construction firms and collusion was
not targeted at all road construction contractthencanton. The averag®/ for the roughly
100 rigged contracts that were investigated by C@QMVEinounted to 0.06. Thus, for an initial
screen, one may arrive at the hypothesis that terwiigh aCV above 0.06 and BD below 1

are inconspicuous andce versa

Applying this initial screen to our data set (sg@md in Table 3) results in the identification
of 80 conspicuous contracts, i.e., in this scendrid-rigging cannot be excluded for more
than 25% of all contracts in our sample. Givenr@sults in section 4, it is also not surprising
to find that the majority of these contracts (appr80%) were tendered by invitation
procedure. Still, a non-negligible fraction of tbentracts identified in scenario 1 is tendered
by open procedure. Scenario 1 is a relatively ngerscreen. We therefore tested two more
conservative scenarios (scenario 2 and 3 in TablEw&n in the most conservative scenario

(CV<0.03 anRD > 1.30) we identify 38 contracts deemed conspisuou

Having isolated different sets of conspicuous @i, we proceed by identifying all firms
bidding for the corresponding contracts. More @elsi, we identify the firms which have

submitted a bid for at least 10% of all conspicucwnistracts for each scenario in Table 3 (e.qg.,

2 SeeStrassenbelage TesgibPC 2008/1, pp. 85-112), especially p. 103.
3 SeeWetthewerbsabreden im Strassen- und Tiefbau imoagiirich(LPC 2013/4, pp. 524-652).
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for scenario 1, we consider only firms which sulbedita bid for at least eight conspicuous
contracts). The purpose of this threshold is tmiglate “fringe bidders”, i.e. firms which do
not regularly submit bids for conspicuous contragisch firms are unlikely to be part of a

stable collusive scheme.

Table 3: Identification of Conspicuous Contracts — 3 Scenarios

Number of % of Total Invitation Open

scenario €V RD conpracts  Sample  Procedure Procedure

1 <0.06 >1.00 80 28.4% 63 17
2 <0.05 >1.15 65 23.1% 53 12
3 <0.03 >1.30 38 13.5% 30 8

Interestingly, the list of firms turns out to bal@pendent of the chosen thresholds: in all three
scenarios the same 17 firms submitted a bid fteast 10% of the conspicuous contracts. The
only difference between the scenarios is the rankinthe firms as pertaining to the absolute
number of bids submitted for conspicuous contra€tas, the observed suspect bidding
behavior can be exclusively attributed to 17 firlAscounting for the fact that overall 138
firms have at least once submitted a bid in oureyrihis result suggests that, if bid-rigging

occurred in our sample, these 17 firms were mkshyliinvolved?*

5.2.2  Validation of the Results

Yet, as noted above, roughly 80% of the identiiedspicuous contracts in each of the three
scenarios were tendered by invitation procedurechvht by definition — limits bidder
participation. Given our finding in section 4 thihe CV (RD) is significantly lower (higher)
for the invitation procedure, this result is notpising. It raises the question whether the
limited number of bidders or any other specific relateristics of the invitation procedure
affects the results reported in Table 3. In oradevdlidate our results, we first consider the
correlation between the number of bids and our tweskers. In a second step, we examine
whether varying characteristics of the tender pdaces influence the identification process of

COI’]SpiCUOUS contracts.

24 Of course, this does not permit the reverse caimiuthat all other firms in our sample were nained in
collusion. One can only draw the conclusion thasénhfirms do not exhibit a bidding behavior tha #pplied
screen identifies as conspicuous.
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For the entire sample the correlation betweenWend the number of bids amounts to 0.27
(p-value <0.0001), while the corresponding value for & is -0.28 p-value <0.0001%°
Consequently, there is a weak but significant datien between the number of bids and our
two markers. However, it is interesting to notet tthee observed correlation vanishes when
excluding the 80 conspicuous contracts from th@eesample. For the reduced sample, the
correlation between th€V and the number of bids amounts to 0.p2/&lue 0.7884), while
the corresponding value for tiRD is -0.04 p-value 0.61). This suggests that the observed
correlation in the entire sample is due to the subs conspicuous contracts. In other words,
there is no general correlation between the nunabdridders and our two markers: the

observed correlation is a specific feature of theset of conspicuous contracts.

We next examine whether — besides the number afebsd— there are other systematic
differences between the tender procedures thatinflagnce our results. Put differently, we
want to exclude the possibility that tha/ (RD) is generally lower (higher) for the invitation
procedure, i.e. for reasons not connected to d¢edusehavior of the involved firms. For that
purpose, we use again the reduced sample and wé there is a significant difference
between invitation procedures and open procedunesur two screens. For ti@V, results
are unambiguous: We find no significant differefmeinvitation and open procedurésyet,
results for theRD are mixed. While the Kolmogorov-Smirnov test irates that there is no
significant difference, the Mann-Whitney test susjgethe contrar§’ To resolve this
contradiction, we resort to an analysis of the cetecdifferences of the mean and the median
of the RD for the distinct types of contract. Table 4 repahis mean and the median of the
RD for the conspicuous contracts and the contracthérreduced sample. The latter values

are furthermore reported separately for the ingitaind open procedure.

% We use the Spearman correlation test becaus@\tamd theRD are not normally distributed (see section 4).
% The Mann-Whitney test does not reject the nulldigpsis of no difference between the invitation &mel
open procedure for the inconspicuous sample wattstatistic of -0.89f-value 0.3751). Also, the Kolmogorov-
Smirnov test do not reject the null-hypothesis ofdifference between the invitation and the opertedure for
the inconspicuous sample with an asymptotic Kolmmogeésmirnov statistic of 1.2(p-value 0.1112).

" The Kolmogorov-Smirnov test do not reject the mylpothesis of no difference between the invitaiod the
open procedure for the inconspicuous sample wittasymptotic Kolmogorov-Smirnov statistic of 1.18- (
value 0.1222). However, the Mann-Whitney test rejebts hull hypothesis of no difference with a z-statisf
2.36 p-value 0.0194).
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Table 4: Comparative Values of the RD

Mean of theRD Median of theRD

Conspicuous contracts 5.22 2.06
Reduced sample: all contracts 1.22 0.56
Reduced sample: contracts tendered by invitation

1.59 0.67
procedure
Reduced sample: contracts tendered by open

0.99 0.50

procedure

The difference between the mean of the conspicummdracts and the contracts in the
reduced sample amounts to 4, while the correspgndaiue for the difference between
contracts tendered by invitation and open procediumethe reduced sample is 6.67 times
smaller (0.6). This suggests that the procedure #plains a maximum of 15% of the
difference between conspicuous and the contracthénreduced sample. Considering the
values for the median leads to similar results: Tiféerence between the mean of the
conspicuous contracts and the contracts in theceztlisample amounts to 1.5, while the
corresponding value for the difference between remtd tendered by invitation and open
procedures in the reduced sample is 8.8 times em@l17). Thus, also the analysis of the
medians from the different samples suggests tleptbcedure type only explains a minor
part (11%) of the difference between conspicuowsiaconspicuous contracts.

To sum up, although the Mann-Whitney test seemsuggest that the procedure type
influences theRD, our analysis of the concrete differences of tleamand the median of the

RD for the distinct types of contract shows that thituence is weak. In any case, the above
presented results are not called into questiobidHrigging occurred in our sample, it is most

likely that the 17 identified firms were involveddthe results of the first step remain valid.

5.2.3  Analysis of Firm Interaction

To analyze the interaction between the 17 suspeusfwe started with a simple matrix
quantifying how many times a firm had participaiec conspicuous tender at the same time
as another firm. In order to arrive at the most pmhensive result possible, we decided to

continue the analysis with the 80 conspicuous estdridentified in scenario 1. Our results
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show that some firms often and regularly submitigt for the same conspicuous contracts
while others either never interacted with othempggs firms or only on a very limited basis.
Since it is natural to assume that a bid-riggingetanvolves a certain degree of (regular)
interaction between firms this finding is indicaivof the non-existence of a collusive
agreement between all 17 firms. Based on this aegwnthe matrix was reduced to sub-
matrices of firms that interacted (more or lesgutarly with each other. By iterating the
process, two potentially interesting groups of rmere condensed. For illustrative purposes

we will only focus on one of these groups in widlofvs 2

As can be observed from Table 5, fir&s4, 5 and6 seem to interact often and regularly.
Consider firm2, for example: Overall, firn2 submitted 17 bids for conspicuous projects. For
16 of these projects (94%) firhalso submitted a bid. Furthermore, for 9 (53%g§pestively

15 (88%) of these 17 projects firrfisand6 likewise submitted a bid. A similar pattern can be
found when analyzing the bidding behavior of fir$ and6. Additionally, all these firms
submitted a comparable number of bids for conspisymojects. Thus, the high degree and
symmetry of interaction between these firms maweeas an indication for a group of

colluding firms.

Table 5: Interaction between Firms in Conspicuous C  ontracts

Frm 1 2 3 4 5 6

1 152 8 5 1 4

2 - 17 14 16 9 15
3 - -~ 45 18 11 17
4 - - -~ 2312 19
5 - - - - 14 12
6 S 10

Consider next that firm® is a much larger construction company than therdibur firms @,
4, 5 and 6). This is reflected in the fact that this firm suitted altogether 45 bids for
conspicuous contracts. Besides this fact, the bgldiehavior of firm3 is more or less

8 All analyses discussed in the following were atemducted for the group of firms identified in tsecond
sub-matrix. Overall, results for this second grofifirms are somewhat less indicative. In particuthe degree
of interaction between these firms is lower andllrsig behavior for conspicuous contracts is lessmsgtric. In

other words, in case there is collusion betweenfitihes in this second group it is not as pronounesdthe
suspected collusion in the first group.
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comparable to the other four firms, which suggésés firm 3 may also be a member of the
identified group of possibly colluding firms. Lagtlthe somewhat special case of fidn
needs to be discussed. Firnis a relatively large construction company, todjich, —
following a merger — exited the market in 2006.sTexplains the lower interaction between
firm 1 and the rest of the firms in Table 5. Still, urgd06, firm1 seems to have interacted
regularly with the other firms. Therefore, it istnmlikely that firm1 has also been a member

of a collusive group of firms until 2006.

5.2.4  Geographical Analysis

The analysis of the bidding interaction conductedva results in the identification of a group
of six firms which were possibly involved in a aglve scheme. By means of the official
records of the tender opening, it is further pdssib allocate each contract to a specific
region. Table 6 shows the number of submitted ladsconspicuous contracts for the six
suspect firms, sorted by the eight regions. Thebmamin the brackets refer to the number of

contracts actually won by the respective firm.

As can easily be observed from Table 6, it is irtipalar regionA andE where the suspect
firms are jointly active. These are in fact neighbg regions. Participation in conspicuous
contracts in regiorkE is, however, substantially lower than in regi8nand — with the
exception of firm3 — no firm ever won a conspicuous contract in taggon. In fact, firms,

4, 5 and 6 only won conspicuous contracts in regiBnwhich suggests that the analysis
should focus on this region. Overall, 21 conspicugontracts are identified in regigh
whereby firms2, 4, 5 and 6 won 19 of these tenders, either alone or as mesmbkia
consortiun?® Only two conspicuous contracts were not won by emiver of the suspect
group of firms. It is further interesting to noteat (with the exception of firrh which exited
the market in 2006) all firms submitted bids forledist 13 conspicuous contracts and won

between three and five contracts.

As mentioned above, firr@is much larger than the other firms, which is aleafirmed by its
wider geographic activity. Although firn8 submitted the highest number of bids for
conspicuous contracts in regiéy it cannot be excluded that this firm is involviedother
(regional) collusive schemes, e.g. in regi@handG. Keeping in mind that firni is also a

large construction company and exited the mark@06, the same can be said for this firm:

29 Note that the numbers in the brackets for thereotg won in regios sum up to 22 and not to 19. This is due
to the fact that a consortium of two firms won attact in three cases.
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in absolute numbers, firh submitted the majority of its bids for conspicuastracts in
regionA. However, it also won conspicuous contracts inoregC andH and could therefore

have been involved in bid-rigging activities in $keregions.

Table 6: Regional Bidding for Conspicuous Contracts

Firm Region:
A B C D E F G H
1 5(1) 1(0)21) 1(0) - - 4 (0) 3(2)
2 13 (3) -- -- -- 4 (0) -- -- -
3 17(3) 8(3) 4(0) - 6(2 20 104 3(1)
4 18 (5) -- -- -- 5(0) - - -
5 13(5) 1(0) -- -- 2 (0) -- - -
6 16 (5) -- -- -- 40 - -- -

To sum up, the geographical analysis largely védiglahe results of the group formation
process and raises suspicions concerning a lodaidijing cartel operating in regioh® In
this context, it is further interesting to note tthe potential for competition from non-
members of the identified suspicious group of fiimsegionA is limited: According to the
2008 firm census of the Swiss Federal Statistidt€ there are only 6 construction firms
located in regiorA which identified road construction as their prpadi business activity.
Moreover, regiorA is to a certain extent isolated by a range ostiftbm other regions of the
canton under consideration. This implies a certhétance protection due to transportation
costs which play an important role in the constarctsector. In addition, regioA borders
several other cantons and such political frontieray limit market access for potential
competitors. Thus, the geographical characteristicsegion A certainly may create an
environment where collusion could potentially betained and stabilized.

Still, one has to account for the possibility thlaé observed bidding pattern may not be
attributable to collusion but to specific charaigtiiers of the tendered construction contracts in
regionA. Given the information in our data set, we cantirior two important factors: the

number of bids and the size of the contracts. 5o whether the number of bidders and the
size of the contracts differs significantly betweegionA and the other regions, we use again

a Mann-Whitney and a Kolmogorov-Smirnov test. Fothibfactors we do not find significant

%0 Our observations are also supported by a ChiTétre is a statistical significant relationshipvien regions
and conspicuous contracts in our sample.
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differences between regiok and other region$. Hence, it can be excluded that these two

factors explain the identified conspicuous bidduadtern in regior.

6 Screening for Bid Rotation

In a final step, we focus on the practice of bithtion in order to further substantiate the
group formation process and to produce a betteenstahding of the organization and

operation of a possible bid-rigging cartel.

6.1 The Connection between Bid Rotation and Cover B ids

The practice of bid rotation typically involves snitting cover bids for contracts. Bid
rotation is likely to produce a distinct biddingtigan: whenever the designated winner
submits a “low” bid, all other firms will submit @eliberately “high” bid. To test whether the
members of the potential bid-rigging cartel systiécady behave in a way consistent with bid
rotation, we start by normalizing bids. This is e&gary since the value of the contracts in our
sample varies considerably, i.e. it is not possiblairectly compare individual bids from
different contracts. A well-known standard tranafation to normalize bids in a contrads

the following:

norm — bj,i_bj,min
PRMTCTRLL I ()

j max j,min

where b; ; denotes the bid of firmand b,

min O max ) the lowest (highest) bid in tenger
This transformation assigns a value between 0 atodeYery bid in our sample and therefore
allows for a comparison of different-valued bidsot&l that value O is always assigned to the

lowest bid, while the highest bid gets assignededl.

With the help of these normalized bids, it is nosggible to analyze the bidding behavior of

the suspect firms pairwise. The basic idea of #malysis is illustrated in Figure 4: For all

1 The Mann-Whitney test does not reject the nulldigpsis of no difference for the number of biddees
tender between the regignhand the others regions, with a z-statistic of Q@Hvalue < 0.65). In addition, the
Kolmogorov-Smirnov test does not reject the nulpdipesis of no difference with an asymptotic Kolmaxy-
Smirnov statistic of 0.99%¢value < 0.33). We find the same qualitative resultstfer size of contract with a z-
statistic of 0.99§-value < 0.33) and an asymptotic Kolmogorov-Smirnovistat of 1.09(p-value < 0.18).
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conspicuous contracts, in which two suspect firnmukaneously submitted a bid, the
corresponding normalized values are shown in tlgespéce. A point on the ordinate or the
abscissa implies that one of the two firms actuaibn the contract, i.e. submitted the lowest
bid in a distinctive contract For all other points, none of the two firms comes&tl in the

diagram were assigned the contract.

Figure 4: Competitive vs. Non-Competitive Bids
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In a competitive environment — i.e., when firmscoddte bids independently — one would
expect the combinations of bids to be distributedre or less) randomly in the x/y-spdce.
The most competitive combinations of bids are tdduend in the bottom left quadrant close
to the origin. Furthermore, combinations of bidsevehonly one firm bids aggressively are to
be found close to the ordinate respectively theciaba. In general, when firms bid
independently (i.e., in a situation without coltusj one would expect to find a certain mass

of points in the bottom left, the top left and th@tom right quadrant of Figure 4.

In contrast, if bids are systematically calculai@e@nsure that a designated firm wins a tender
— i.e., cover bidding is present — one would expedind the following graphical pattern:
First, there should be a tendency to find coves l@dbmitted for the other considered firm
either on the ordinate in the top left quadranblrthe abscissa in the bottom right quadrant.

Second, if the considered firms jointly and repdigteover other cartel firms, this will lead to

32 All of the 21 conspicuous contracts analyzed otisa 5 and 6 were awarded to the lowest bidder.

3 This intuition is confirmed by an analysis of thieding behavior of non-suspicious firms and cartsan our
sample: bids are not accumulated in particularomrgyiof the x/y-space, i.e., they are — more or fegvenly
distributed all over the x/y-space.
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a certain mass of points in the top right quadrahe shaded areas of Figure 4 show where

cover bids are likely to be fourtd.

6.2 Empirical Implementation

Figure 5 shows the pairwise bidding behavior of she suspect firms for the conspicuous
contracts in regio.*®> Each contract is assigned a number indicatindithrewhich actually
won the respective contract. Note that there is amrract not won by the group of the six
suspect firms. This contract is marked with a zExgthermore, when a consortium wins the
tender, the number of both firms is indicated. As ®asily be observed, the individual
diagrams do not point in the direction of much cefitive interaction between the suspect
firms. Rather, the depicted bidding behavior seeompatible with cover bidding: there are
hardly any points in the area where competitivesbibuld be expected. The bottom left
quadrant is in all cases empty or near empty. Eumbre, there are no loosing bids notably
lower than 0.4, which suggests that there are anbat price differences between the
winning and the losing bids in all respective caots.

This first result does not come as a complete memince all considered contracts showed a
certain conspicuousness as pertaining to the dmdeling test, i.e., these contracts arter

alia characterized by the fact that the difference betwloosing bids is systematically
smaller than between the winning and the secondiids The diagrams contain, however,
much more information. In particular, they visualithe connection between cover bids and
bid rotation: From Figure 5, we observe that aBpmct firms submit bids for conspicuous
contracts with pronounced regularfy.Each of the suspect firms has on average and
simultaneously with another suspect firm submitteds for roughly 10 conspicuous
contracts. An additional analysis shows that susfens exclusively submitted bids for 14
contracts, and that 91% of all submitted bids cdmomn the suspect group of firms. These
results and figures point in the direction of athiegree of entanglement between the suspect

firms.

34 Note that it is not possible to precisely detemriine boundaries of the areas where cover bidtkatg to be
found. The boundaries of the shaded areas in Fgsteuld be regarded as indicative.

% We renounce to show three graphs in Figure 5 dimeg are characterized by very few interactiortsvben
the two bidders and are therefore not illustratiéi.three suppressed graphs involve firm 1 whicfitezl the
market in 2006.

% It should not be assumed that all suspect firntsvsua bid for every rigged tender. Factors, sushte
specialization of firms, distance to the constauttsite, capacity utilization etc., decide whichmi of a cartel
will submit a bid for a distinct contract. Furthesre, the possibility of bid suppression has to &gt kn mind.
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Figure 5: Pairwise Bidding Behavior for Suspect Fims in Region A
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There is another interesting observation derivechfFigure 5. Considering the winning bids
on the ordinates and abscissas, we observe arcegt@metry: The number of winning and
(possible) cover bids between the individual fiimsargely equaf’ This may be taken as an
indication for the fact that “scores” between tiven§ exist and get settled. In summary, the
identified group-internal bidding behavior may wke# compatible with a bid-rigging cartel

operating with cover bids and a — more or less guoned — rotation scheme.

%7 Since the distinct contracts vary with respeatdotract values, there is no reason to beliefttheinumber of
winning and (possible) cover bids between two firmsst necessarily be equal. A cover bid for a laxgatract
may e.g. be worth two cover bids for smaller cartga
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7 Conclusions

A successful fight against bid-rigging today stdirgely depends on whistle-blowers or
leniency applicants. Screening tools may therefooastitute important instruments to
mitigate the dependency on these external sourcksadively reinforce the fight against bid-
rigging. Besides the benefit of identifying conerebid-rigging cartels, the successful
implementation of cartel detection instruments istHfermore likely to have a strong
deterrence effect. In this paper, we presented secban simple collusive markers — a
detection method characterized by the followingrf@uoperties: Its data requirement is
relatively modest, it is simple and flexible to &pmnd it has produced sufficient evidence to
open an antitrust investigation. In our view, dlitleese properties are crucial for preventive

screening activities of a competition or procuretrarthority.

Our approach to detect bid-rigging contributes e screening literature in several ways.
First, we present a new statistical marker to detecer bidding. Second, we call attention to
the possibility of partial collusion, which impligbat the classical markers discussed in the
literature will fail, and propose a way to deal lwthis problem. In particular, we show how
benchmarks and the combination of (uncorrelatedess may be used to identify subsets of
conspicuous contracts and firms. To substantiate aalidate suspicions of collusive
behavior, we further discuss a collection of mutueginforcing tests providing conclusions

as to whether a bid-rigging cartel is likely to sxi

Applying our method to a road construction procusamdata set in which no prior
information about collusion was available, we secdss in isolating a group of “suspicious”
firms exhibiting the characteristics of a localdnigging cartel operating with cover bids and
a — more or less pronounced — bid rotation sch&aged on these results COMCO opened an
investigation in 2013. The conducted house seangtoekiced proofs of collusion and led to a
conviction and sanctioning of the involved firms 2016 by COMCO as court of first

instance.

Although our method delivers coherent results a@pblio uncovered bid-rigging cases in
Switzerland, it remains to a certain degree, a®thlér methods discussed in the literature,
case-specific and data driven. Depending on theifspdéeatures of the industry, in which

bid-rigging is suspected, some of the suggestedsd teay be inapplicable. Others may have to

be extended, refined and adapted. Given that ¢oflumay take a multitude of forms in the
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real world and data availability may differ fromseato case, the flexibility of our “toolbox-

approach” seems to be more of an advantage theadvdntage.
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